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issue’s article presents Dr. Chif 
Davidson's study of the Cathedral of 
Learning in Pittsburgh. 

Dr. John Meakin, Professor of 
— his edinon of Notes from Matenals Science at the University 
the Center teatures the of Delaware and Matenals Research 
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Amendments of 1992 established the 
National Center for Preservation 
Teckuology and Training .' 
Northwestern State University of Loursiana 
in Natchitoches, Loutsiana. 

The Center and its adwssory board - 
the Preservation Technology and 
Traisimg Board - were organized 
throughout | 993 and | 994, and the Center's 
staff arrived in Natchitoches between 
October 1994 and January | 995. 

The Centers an interdisaphnary effort 
by the National Park Service (o advance 
the practice of histonc preservation in the 
fields of archeology, histomc architecture, 
landscapes, matenals conservanon, and 
history. The Center's mission is 
implemented through its three components 
- research, traming, and information 
management. 

The Center's research component 
emphasizes innovative, practical solutions 
to Current preservanon and conservahon 
questions. 

The Center's traimimg component 
emphasizes preservation skills 
enhancement, life-long learning at all levels 
of preservanon pracuce, and contunuing 
education for preservanon professionals 

The Centers informatics 
management component emphasizes 
cultural resources data management and 
informanon distmbuton that 1s innovative 
and appropnate for the eiectromic age 
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Thas feature 1s the fifth profil: m an occanonal senes 
that ghbghis the carecrs of people who motrau 
aad made prests~anon practice m the | mitted Skates. 


Johan D. Meakin 


John D. Meakin is a Professor of 
Mechanical Engineemng and Matemals 
Seence and Associate Director of the 
Insutute of Energy Conversion at the 
University of Delaware. Though he has 
been involved with the Matenals Research 
Program and the invesngation of bronze 
corrosion since 1988, he sull considers 
himself an outsider to the field of 
preservation. 

Born and educated in Engiand, John 
recerved his PhD. in Metallurgy from Leeds 
University in 1957. He first came to the 
Unuated States in 1958 as a visiting research 
associate at the Franklin Institute, 
Philadelphia. Pennsyivamia. In 1974, he 
joined the University of Delaware and 
focused hus research on the development of 
polycrystalline thin-film solar cells and 
renewable energy 

John first became involved in studying 
the effects of acd rain on outdoor bronze 
statues in | 988 when recrusted by Dr. Dawd 
L. Ames to participate in the Hater Project. 
This project, mutated under the United 
States National Acid Precipitation 
Assessment Program and supported by the 
Nanonal Park Service, ss a metallurgical 
and corromon study of 52 rephcas of the 
bronze Heute statue made by Theo Alice 
Ruggies Kutson and cast by the Gorhan 
Company between 1906 and | 965. 

Insually. John focused on the analvss 
of corromon scrapings from se~-ral of the 
statues. He quickly found that corrason 
products did not allow any statustical 
discnmuination among statues. With a 


background in ciectron mucroscopy, and 
t(ransmusson macroscopy in parocular, john 
developed the dea of molding kev features 
an the statue and companng surfaces as a 
way of documenting the corroson. Thus 
ied to John’s current project under the 
Matenals Research Program. Molds of 
nearty all 52 statucs were taken, and are 





statue has been photo-documented as well. 
This approach has the potential for 
quandtatively monitomng local corrosion at 
selected sites over a penod of years and also 
characterizing the impact of conservation 
treatments. 

The Materials Research Program and 
the Nanonal Center are pleased to have an 
opportunity to draw on John’s metallurgical 
experuse for the study of bronze corrosion. 





Thus artacle mm the Matenais Research Program 
senes haghights the research actaxhes of Dr. Cliff 
Davidson me uw sean gout ot Carnegie 
Mellon University (CMU). Thus wort focuses 
on te Cathedral of Learning 2 Pitwm 
Dad the tactor: that mn fhaencr tw depeahom of podbusants 
om curtaces of imstorc stome strachores aad changes 2 
ote amg of stone maldimgs are fume. 

Caf Daracson us a Professor the Department 
of Carl amd Exrwrommental Eaguneering aad 
Enguneering and Public Policy at CMU, where he 
has bern om the faculty amce !977. Hers aise derecter 
of the Exrvrommental Instinte at CML” He has 


ondactes research om aimespherx Tarspert of aw 
Polbaeants. “tonal 77 pelbuhom ends. mdeer zz 
Delbakants. mad wet aad 27 depenton of partcies and 
gases ‘vom the atmosphere onto naneus arfaces. 


Curreray, the Materials Research 
Program emphasizes research on the effects 
of acd raun and aur polluvon on calcareous 
stone stone that is composed of the muneral 
calate . Lamestane and marble, both virtually 
pure calette, are used as building materials in 
the construction of buildings, monument, 
and carved stone. It has been recognized in 
recent vears tha: these buriding matenais 
suffer damage from exposure to aur pollution. 
and acd ram m partcular. 

Pollution can be deposited onto 
calcareous stones im two ways - dry or wet 
deposspon. Wet depaspon was discussed in 
the June issue of ews, while dry depospon 
was presented in the July/ August usue of 
Note. Polbunon can be mn the form of parucies, 
such as sulfate. nitrate, and carbon, or m the 
form of gases. such as sulfur d@omde and 
mitmc acd among others. The way im whuch 
types of pollutants are deirvered to the surface 








and the resistance of the surface to pollutant 
damage ts likely to occur on histonc buikdings 
and monuments. The delivery or transport 
of pollutants to the surface of stone can be 
affecied by atmospheric and surface 
conditions. Atmosphenc factors may 
include windspecd and direction, relative 

The Cathedral of Learning provides 
an excellent field site for the study of 
pollutant deposinon and soiling on an 
sineanden@numgueiiieUaienipel 
Pirtsburgh in an urban area with a long and 
varied history of air pollution. The 
Cathedral ts a 4! -story lamestone academic 
building that was constructed between | 929 
and 1937. Since then, the building has 
become soiled as a result of exposure to a 
vanety of pollutants and nas never been 
cleaned. Davidson's study focuses on 
understanding how these contaminants 
result un the sosang of the building. 

Davidson's project has several 
objectives including idenuficanon of the 
wey sources and chemical speces of the 
pol. utants, determination of the methods of 
transportung pollutants to the surface of the 
Cathedral, and documentanon of changes 
in soskng patterns. 

To sdenufy key chemical speoes, a 
monitonmng program was imitated in | 993 
to quantitanvely measure air Concentrabons 
of sulfate. nitrate. and carbon parncies, and 
gaseous sulfur droude and nitnc aad ung 
filtering svstemns and subsequent ciemental 
and orgamic analvsis by thermal opucal 
reflectance. Sulfur and nstrogen specoes 
were expected to have an effect on the 
imtegnty of the stone since they contmbute 
to the formanon of alteranon crusts. Carbon 
speoes tend to become umbedded in those 
cTusts and were consdered responsible ics 
the sosled eppearancr. 

To stedy pollutant transport to the 
surface of the Cathedral, the overall 


depussbon process 1s drvaded into three steps. 
Im the first step, the pollutant must move 
from a free-flowing atmosphere into a 
sublaver of relanvely dense air near the 
surface uf the stone. In the second step, the 


( meagta iiamenatags 





to arrive at the surface of the stone. The 
final step requires that the pollutant suck to 
the stone surface. With cach step the 
pollutant encounters an associated 
ressstance. Davidson's group has designed 
expermments that allow them to measure 
the overall resis:ance to pollunon deposition 
and to determune the indidual resistance 
for each step. 

To document changes in the soiling 
patterns of the building, qualitanve and 
semi-quanttative analvsis of the souing of 
architectural features have been apphed. 
Sketches of the architectural features, such 
as quatrefouls and crosses, are reproduced. 
they observe on the parncular feature they 
are studying. Each sketch 1s then scanned 
mto a computer and analyzed for the 
percent area soiled. This allows the 
researchers to sdenufy areas of high and 
low soulimg that may be correlated with 
vanous factors such as wind direc von and 


compuled using a geographical informanbon 
system GIS m assonmanon with an Autocad 
drawing of the building that = currently 
underway. Preliminary results of the 
monitonng of pollutants indicate that 
aarboe sulfur daoxade ts the most sgnificant 
pollutant contnbuting to the damage of the 
Cathedral. Sulfur douwde s found m 
comcentrauons 5 umes greater than sulfate 
paracees and | 0 -umes greater than nxrates 
or tne aad. Morrover, the deposton 
velocity, a measure of the ability of the 
poll stant to attach to the stone surface. was 
20 umes greater for sulfur dboude than for 


blackened previously than « does today. 
Histormcal data show that pollutant 
emusso us have decreased substantally over 
the pas: tharty vears, whech may affect the 
condnon and appearance of the Cathedral. 

Thas work ss contunuing and includes 
palot stucbes to look at estates of stabonary 
source emussons, traffic ~atterns and effects 


of vehocle emussions, carbon wash-off rates, 
and airflow patterns, among other factors. 

Davidson’s work demonstrates the 
techmiques funded by the Materials Research 
Program to provide relevant information 
about the effects of aur pollunon on histonc 
Duildings. 

For more wnformahon repardimg Uus work, 
oma 

Dr. Caf Daridson 

472/268-2951 

dows Lanare. Tm. eb 

Carnegee Mellon | nwernty 

Depearoment of Carl Enguncering 

Pittsburgh, PA 15250-7032 


- Mary F. Stregei 














The @agram abe vs called a wend rese. It shears 
ee Dromamen! cwhd peed mad wed aeechem thal 
cere momored 21 the Cathedral of Learmug betrern 
january and Fume of 1994. 
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WHAT IS THE INTERNET?. The 
Internet, sometimes known as the 
Informauon Superiughway. 1s not a sngie 
entity. It is a massive computer network 
consisung of many estu ated at nearly 
4,000 smaller networks tnat are located all 
over the world. There is no governing 
body for the Internet. No one person or 
company owns or runs the Internet. 
Standards are developed, resources are 
allocated, and technical issues are resolved 
by several volunteer organizators. Any 
network that can connect is part of the 
Internet. Any computer, whether 
mainframe, desktop or laptop, that ts 
connected to any one of these networks 1s 
lunked to the Internet as a whole. 


HISTORY. The system now known 
as the Internet began dumng the | 960s mn 
research by the Adwamced Research 
Projects Agency ARPA in the 
Department of Defense. The research was 
aimed at finding 2 way to link various 
computer centers so that data could be 
shared by all. Because of the politcal 
atmosphere of the ume. the primary concern 
was to create a network that would not be 
disrupted by nuclear attack. That us. if one 
part of the network were destroved. the rest 
of the linked centers could continue to 
operate. The result of thes research was 
ARPAset. which connected the computer 
systems at four universines -— Stanford 
University. University of Calforma at Los 
Angetes. University of Calforma at Santa 
Barbara, and University of Utah. Due to 
the way these computer systems 
communicated, if any one part of thus 
network went down. the rest could contunue 
to function. 

As ~ore networks, large and smail. 
developed during the 1970s and | 980s. the 
demand grew to facktate commumcanon 
among networks. NSFNET | funded by the 
Navonal Soence Foundaton and cunsssting 
of regponal universty networks connected 
to vanous interconnected supercomputing 
centers, was developed m the 1SR0s. Ar 
that pomt. any computer m any of the 
networks could communscate with any other 
inked computer. A wealth of data and 
informanon became available Today not 
only universes are inked. but also prrvate 
compames. government agenoes. and 
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process of development, the system came 
to be known as the Inte: net. 


HOW TO GET CONNECTED: 
There are three basic things you need to 
connect to the Internet — a computer, a 
modem, ana a service provider. Using 
communications software and telephone 
lines, the modem links your computer to 
the Internet wa the service provider's 





subscribers, as well as access to their own 
informanon services. Subscribers to these 
large. nahonwide compamies pay af least a 
monthly charge and often hourty user fees 
or other charges for access to the Internet 
and the provider's information sources. In 
addinon, if no local phone number is 
supphed for connecnon to the provider. 
provide Internet access only, and ther fees 
may be less than those charged by nanonal 
providers. 

Educational institutions such as 
universnes and communsty colleges nearty 
alwavs provide full Internet access free to 
faculty, staff. and students. Private 


compames. government agenoes. and other 
orgamizapons mav provide full or lammed 
access to the: emplovees. Ifyou re not sure 
whether vou have access through your 
workplace or an educatonal mstutunon. 
ask your computer support staff If you 
can't get connected thal way, invesngatie 
local and nabonwide commercial providers 
for the best pnoes for what you seed. 


ADDITIONAL READING [fyou d 
ke to learn more about the Internet. there 
are many cxoriient source books avaslabie 
Two that were used for ths column are The 
Whede Internet ( ser’: Gande & Catalog, Second 
Edson. by Ed Krol. O'Reilly & Assoczates. 
Inc and The /uternet [ nieasted. Foreword bv 
Kew Kell. Sams Pubhshung. 














National Park amd Heritage Area 
Established im Natchitoches Area 
Natchitoches, LA 


The Ceater is pleased to be yumed m Natchatoches 
and at Nortnoestern Sta | mwernty by another 
Nanomal Park Serrwce undertalang - Caw Roe 
Creole Nanomal Historical Park and Hentage Area 
— and uts Acting Superentendent, Hears G. Law. 


Established m | 7 | 4 as one of the oldest 


on the history of the Cane River area will be 
the focus of the Cane Ruver Creole Nanonal 
assist in the preservanon of hustonc sites 
along the Cane River. When fully 
operational the Park will comprise an 
imterpretive visitor center complex serving 
the needs of the park and the heritage area: 


mule on both sides of the Cane River 
saretctung from above V enna Bend to below 
Cloutierville: properties within the 
District, Los Adaes. Fort Jesup. and Fort Sx. 


Impaneied om August 5, 1995, « 
are. R. Raymond Arthur, 
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C. D. Brazzel, Ann Brittain. Kathleen M. 
Byrd, Amanda Chenault, Rufus Daws. Jr.. 
Robert B. DeBheux, Terry A. Deiphin. Jr... 
James L_ Durham. Sharon Gahagan. Betty 
Jones, Emery J. Jones, Mary J. Kelley. 
Wayne McCullen. Saidee W. Newell. 
Edward Ward, Jr.. and Mary Lynn 
Wilkerson. A National Park Service 
representative serves in an ex officocapacty 
on the commussion. Robert B. DeBheux 
and Sader W_ Newell, both of Natchnoches. 
were elected as co-chairpersons of the 
commussion. 

For more unformat.on on the Park, heritage 
area, and the commmsnon, contact Hear; G. Lae, 
Actang Superatendent at 3'8/357-4237. 


Pr-sentations 


Statewide Partmers Workshop 
Ralegh. “orth Carola 
July 29 

Mary Carroll was a guest speaker at the 
Statewide Partzers Workshop © 
Ralmgh sponsored by the National Trust 
for Historic Preservation WV orkshop 
paruapants included representatives of 
statewide preservation orgamizalbons in 
Califorma. Connecucut, Flond ‘“seorgia. 
Virgima, New York, North Carolma. and 
Pennsvivama Parnopants discussed mssues 
af memberstup development. fundrasung. 
polcy. Mary gave an overmiew of the Center 
and discussed the Internet. some basic 
definsnons of software used on the Internet. 
how the Center uses the Internet. and how 
the statewides mmght benefit from Internet 


ares. 


Aesthenc and Economic [mpacts of 

Air Pollution os our Calteral 

Heritage 

Nasctatecte:, LA 

August |7 

Profile mm thes edmon of “ewe: prewmied 

findings of corramon studies of bronze 

rephcas of the popular Hue statue by 

Theodore Alice Ruggies Kitson for a 

Lowmana SOS! lecture m Natchstoches. 

Sarah Laster 

yoat . ty Northern Csrdmaier Dw 


Lagamea SOS’ and wrgamced Du peesrmtahom, 
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The Indoor Eaviroameant? 
New York 
june 23 
Mark Gilberg attended a one-day 
symposium ponsored by the 


Southeast Preservation Conference 
Bermangram. Alabama 
August 3-12 
ior bringing together SHPOffices. statewsde 
orgamizauions and Afmcan-Amencan 
Lreservanon orgamzanons from throughout 
the Southeast. The conference was 
organize’ oy the Seuthera Regional 
Office of the National Trust for 
Historic Preservation. with the 
Alabama SHPOffice «and the 
Birmingham Historical Secety = - 
sponsors. john Robbins represented 
NCPTT. and the conference was an 
excellent opportunity to present the 
NCPTT 5 musmon and programs to a wider 
acierue 

Highlight sessions included a 
Statewsdes “retreat” - whuch afforded 
statewdes, SHPOffices. the Trust and 
NCPTT a Grst-ever opportunsty to dascuss 
current actrwnes and opportummes for 
collaburapons a satus rewew of the draft 


presentanon of the Unrversity of Georga’s 
Your Town program - wih particular 
empliasss on hcw a Your Town workshop 
helped Montezuma, Georgia turn arounda 
recent flood disaster by seizing the 
opportunity to revitalize its downtown . and 
an extended session on building broader 
support for preservation in African 

As ss usual with good conferences, ail 
NCPTT is pleased to have had the 
opportunity to meet potential new partners. 
One exceiient follow-up sesmon will be heid 
February 8-10. 1996 um Charleston: Opemng 


Near Future coburnn mn thes econ of Notes - 


Africas Americas Heritage Tourism 
im the Delta Regios 

Jratom Rouge. | at 2ana 

August 14-16 

Fran Gale attended the first regon- 
wide conference addressing African 
Amencan hervtage toursm. winch was 
sponsored by the Nabonal Park Service in 
cooperanon with the Lower Mi 
was heid at Southern Unrverwry. the parent 
campus for the largest predomunatety black 
univeruty svstern mn the Unsed States. 

The Nanonal Park Service sponsored 
the conference as part of 1s current study of 
Aincan Amencan toursm m the Lower 
Missssspp: Delta regron. The nch cultural 
hertage of thes seven-state repon was 
recogmzed by Congress m lair '994 wath 
the Lower Missesmpp: Dr ta Region 
lnmatrves. Workshop parvapant: included 
representauves from museums. heritage 
sites, hestorscally black colleges and 
unrveTebes. coonomsc development ofhors. 
Federal agenoes. state tourmm offices, 
ciectied offaals. and corporate and private 
fmancal sponsor: 

Kevnote speakers for the opening 
sespon on T uesday inchuded Chervi Brown 
Henderson. Prendent of the Brown 
Foundation for Educational Equity. 
Excetience and Research. and Dr_ Rex Elis. 
Durector of the Senthsoman Insutupon 1 
Center for Museum Studies. Topics 


explored in the heritage workshop: that 














followed inchuded inerature. mumc. folkdore. 
cukural tradsnons. arts. soences. educauon. 
pokucs, and avil nghts. idenufymg and 
cataloging the people. sites. and events that 
Characterue black history throughout the 
seven states will enhance a visitors’ 
understanding of Afncan Amencan heritage 
and wts influence :n the Detta 

The keynote speaker for Wednesday s 
general sesmon was Mrssessupp: State Senator 
John Horhn. A wide range of topes - 





Review of tee Materials Research 
Program 


The Nanonal Comer convened 2 two 


day inerung of kadeng experts in the Seid 
of preservanon technology for the rewew 
of the NCPTT Matertals Research 
Program. The meeting was beid at 
Northwestern State U nrveruty on August 
16-17, 1995. The meetung was beid to 
evaluate the eoght research projects 
urrenth funded and supervued tw the 


the Namomal Park Serwece's research 
contmbution to the National Aad 


af Asthropotogy and Semor Comervator 
at the Nanonal Museum of Natural 


PT TBoard member. Other rewew panel 
members included - 

Rebert Baboias. Head of the 
Ebectrochemucal and Corromon Laboratory 
at Texas Instrumenss 

Norbert Baer Professor of Conservanon 
at New York Unreruty 

Elema Charola <nemus! and comservanon 
consultant 

Fras Gale. NCPTT T ramming Coordmator 
Framk Preusser (onservabon sornust 

Chandra Reedy. Director of the PhD 
program m Art Conservanon at the Unrveruty 
of Delaware, and 

Michael Velbel. Profesor of Grolopcal 






Michael Reddy | ard Sais Groton | 
Sure and 
Karl Reimane Argonne “National 
Labeoraaory 

Observers from the Natonal Park 
Serve and NOCPTT wchuded - 
Blhasme Cliwer (bert of he Preeemvanon 
Asmar Drvmon m the Nawonal Part 
Servce s Wastungion Officer 
Mark Gilberg, VOPTT Reorarch 

















Thess presentanon was followed bv 
John Meakan 's presentanon. “Study of the 
Environmental Factors m the Corromon 
of Bronze Monuments and Statues” Ths 
proyect ss discussed more extensrvety under 
The Recent Past column m thus edsnon of 
Now: 

Next were two presentatons that 
cemtered on the results obtained from 
samples exposed at NAPAP test mutes. 
Elaane McGee presented her petrographac 
observapons of marble and lumestone 
samples, as well 2s samples from the 
Merchant's Exchange and the Cathedral 
of Learmng MctGee studbes the changes 
m stone that has been exposed w ar 


wampier “xposed for varnous iengths of 
ume at NAPAP test sues. The results of 
these tests and the emphcanon of the results 
for the Geterrmmmanon of dow respome 
funchons were reported by Kari Reomann 

Etbort Spaker's laboratory research 
an the ary Grpomnon of pollutants to sone 
was presented by Victor Momom | ung 
a specially demgned chamber under 
comrolied condspoms. Spauet Grtirrmane: 
the surface remstance of the mone w the 
Grpomnon of pollutans Shon surtace: 
that show hugh remstance are jew aflecord 
tw pollutant: than some surfaces wtuch 
show low reutance 

The next oresentaton focused on the 
Cathedral of |carmung The Grid aw 
ueung Gocumemtied by a research warm ied 
ow Cif Davidson. Tha progect = covered 
wm the Maseral Research Program arucie 
om thes eur of “Sede: 

Mortar Ready orsemied nn ert 
om the modeung of Gamag- © umenon 
by aced ram. Reddy studies and 
maracerran the wav that Gr Gr-pomnon 
oa at pollutants Gamage: umenone 
wmpies «= Reddws work recenth was 
reveewed on the july Luque Veer 

The Gna presemtaman of the da. tm 
Vector Moween. coemered on Ghee ure of a 
"nee! that Geucries the Geran of lenemone 


and marten wet Grpommen of polbetares 


ve 




















Mosson's work was featured mm the June msue 
A Notes 

The second day of the meeting conmsed 
fd asene od wortung group dscusmons on 


future program goals and their 
umpleTneTitalon 
Asnong suggesnons for short-term goals 


was an emphases on publcanons for 2 variety 
Of audeences. The eflecs: of aad ram on 


Imermechate goals mav imciude the 
orgamuzanon A a ~ state of the art” conference 
to promote understanding of materials 
damage caused by acd ram. a well = the 
esabkshnets of ~ state of the art” pubcamom 
that assess ongowng research activities 
wortiende 

Long-term goals may mclude 
reevabuaung the ‘vpet of materiah that need 
0 be studeed woth rechrecuon ff rewarch 
eflors «0 focus on the development of 
‘reament and srateg¢pes for the prevermon of 
latnage 


NCPTT Sponsors 
1995 US/ICOMOS latrrusheps 
Weahw: a: muamon © promote the 
Gevetogmen of orewervanon groiemc an 
NCPTT currently « sponsormg four 
mernabona omeTotups on cdkate atm att 
+S Commuettes of the letereanonal 
Ce=usacil os Mowuemests and Setes US / 
ICOMOS 
leernanonal wieT amegn are af annual 
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